Recently the systematic band-filling control has been successfully carried out in organic conductors. The filling control to the various ground state was investigated by doping to the antiferromagnetic insulator for λ-ET 2 (MCl 4 ) 1-x (M'Cl 4 ) x , the non-magnetic insulator, δ'-ET 2 (MCl 4 ) 1-x (M'Cl 4 ) x , the charge ordered conductor, α-ET 3 (M'Cl 4 ) 1-x (MCl 4 ) x (TCE), and the band insulator β'-ET 3 (M'Cl 4 ) 2-x (MCl 4 ) x [M = Ga, Fe, M' = Co, Zn], respectively. The most drastic change was observed for β'-ET 3 (M'Cl 4 ) 2-x (MCl 4 ) x : the semiconducting behavior transforms to the metallic one from x = 0, 0.66, to 0.58. Moreover, by applying the pressure for x = 0.62, the metallic behavior was observed down to 4 K. On the other hand, the electronic state of the bandfilled conductor with magnetic anions is also attractive. The ferromagnetic interaction through the doped carriers was observed for β'-ET 3 (CoCl 4 ) 2-x (FeCl 4 ) x .
INTRODUCTION
Organic superconductors have been usually obtained by the bandwidth control of Mott insulators by following the vertical U/W axis as shown in Fig. 1 . In order to find another parameter to control the electronic state, the band filling control (the horizontal filling axis in Fig. 1 ) has been applied to obtain the carrier-controlled organic conductors. As a result, the first systematic band filling control for four kinds of phases with various ground states has been succeeded. In this paper, the change of the electronic state for ET salts by band filling control was elucidated by the crystal and band structures, and the transport and magnetic measurements.
EXPERIMENTAL
The parent and doped ET single crystals, λ-ET 2 (MCl 4 ) 1-x MCl 4 and TBA 2 M'Cl 4 in 1,1,2-trichloroethane under N 2 atmosphere at a constant current of 0.5 µA. The doping contents in single crystals were investigated by ICP and EDX measurements. The crystal structure analysis and the band structure calculation were carried out as reported in Ref. [4] . The electrical resistivity is measured by the conventional four-probe method from room temperature to 1.3 K with gold paste as electrodes. The pressure dependence was measured by using clamp-type cell with an oil (Daphne #7373) as a pressure medium. [3, 4] 
RESULTS AND DISCUSSION

Doping to antiferromagnet; O-phase
The band filling control of the Mott insulator, λ-ET 2 GaCl 4 , was carried out. As shown in Fig. 2(a) , the parent material has an effective half-filled band structure and the antiferromagnetic transition occurs at 13 K. [1] With the substitution of (GaCl 4 )
-to (M'Cl 4 ) 2- , the resistivity at room temperature reduces from 3 (x = 0) to 0.1 ohm cm (x = 0.06). The semiconducting behaviour transforms more conducting one as shown in Fig. 2 (b).
Doping to band insulators; G'-phase
The band filling control of the spin-JDS PDWHULDO -ET 2 GaCl4, was carried out. The parent material is the band insulator and the ground state is non-magnetic. [5] By the carrier doping, the band calculation indicates the appearance of the hole and electron Fermi pockets as shown in Fig. 3(a) . The resistivity at room temperature decreases from 10(x = 0) to 0.3 ohm cm (x = 0.14), and the activation energy reduces by band filling control. 
Doping to charge ordered conductor; D-phase
The parent material, α-ET 3 (CoCl 4 )(TCE) , is in a two-dimensional charge-ordered state: a neutral ET 0 molecule is surrounded by ET 0.5~1+ ones. Even though this salt is in a charge ordered state, the metallic behavior is observed down to 150 K. By the substitution of (CoCl 4 ) 2-to (GaCl 4 ) 1-
, the static stripe-type charge-ordered state in the horizontal direction was obtained for α-ET 3 (CoCl 4 ) 1-x (GaCl 4 ) x (TCE) [x = 0.62, 0.57, 0.54]. The carrier doping changes the pattern of the charge ordered state. As shown in Fig. 4(b) , the semiconducting behavior was observed for the doped salts (x = 0.54, 0.57, 0.62).
Doping to narrow gap semiconductor; E'-phase
The crystal structure of β'-ET 3 (ZnCl 4 ) 1.42 (GaCl 4 ) 0.58 [3, 4] is shown in Fig. 5(a) In order to carry out both band filling and bandwidth controls, we applied the pressure to the doped sample, β'-ET 3 (ZnCl 4 ) 1.38 (GaCl 4 ) 0.62 . As shown in Fig. 5(c) , the metallic behavior was observed down to 4 K.
In the aim of the appearance of magnetic order, the magnetic anion was introduced. Whereas the simple Curie-behavior with θ = 0 K was observed for β'-ET 3 (CoCl 4 ) 2-x (GaCl 4 ) x , the ferromagnetic interaction (θ = 0.84 K) was revealed for β'-ET 3 (CoCl 4 ) 2-x (FeCl 4 ) x (x = 0.80) as shown in Figure 5(d) . The localized spins of Co 2+ (S = 3/2) and Fe 3+ (S = 5/2) were interacted ferrimagnetically through the doped carriers. The appearance of the ferrimagnetic interaction is the effect of the band-filling control. 
